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© Tape assembly. 



© A tape assembly comprising a flexible printed 
.ircuit (F!'C) U'jy (I) which canies a plurality of 
semiconductor apparatuses (2) characterised in that 
each semiconductor apparatus (2) is fastened to the 
said FPC tape (1) at limited regions (2b.2c) only. 
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"TAPE ASSEMBLY" 



This invention concerns a tape assembly, a 
method of effecting outer lead bonding employing 
said tape assembly, and an apparatus for making 
the said tape assembly. 

In a prior method known to the Applicants, 
when effecting outer lead bonding (hereinafter 
called OLB) of semiconductor apparatuses moun- 
ted on a flexible printed circuit (hereafter called 
FPC) tape, the semiconductor apparatuses were 
separated as single solid-state units from the FPC 
tape, and OLB was carried out with the elements in 
a non-taped state. 

That is, as shown in Figure 13, each semicon- 
ductor apparatus 2 on a FPC tape 1 was cut at 
external cut lines 4, so as to be completely sepa- 
rated from the FPC tape 1, and OLB was carried 
out on the semiconductor apparatus 2 in the non- 
taped state. 

Consequently, in the prior OLB process, in- 
dividual semiconductor apparatuses were separat- 
ed from the FPC tape so that it was difficult to 
automate the OLB process, and even if automated, 
there were problems in raising production efficien- 
cy. 

The object of the present invention is to pro- 
vide a tape assembly which can easily be used in 
an automated process so as to provide high pro- 
duction efficiency. 

According to the present invention, there is 
provided a tape assembly comprising a flexible 
printed circuit (FPC) tape which carries a plurality 
of semiconductor apparatuses characterised in that 
lach semiconductor apparatu s i s fastr ned lo the 
said ;- PC tape, at li nked /egio,ir; or.ly. 

Each semiconductor apparatus may be fas- 
tened to the FPC tape only by means of at least 
one adhesive flexible tape member which is se- 
cured to the said FPC tape. 

Alternatively, each semiconductor apparatus 
may be fastened to the FPC tape only by means of 
thin connector members. 

Preferably, the FPC tape is provided with holes 
on at least one side of each semiconductor appara- 
tus, each semiconductor apparatus having been 
completely cut from the FPC tape along at least 
one cut line incorporating a respective hole or 
holes, each semiconductor apparatus being fas- 
tened to the FPC tape only by fastening means 
which extend across the respective hole or holes. 

Each semiconductor apparatus may have at 
least one pair of holes disposed on opposite sides 
thereof. 

Each semiconductor apparatus is preferably 
constituted by a single solid state unit. 

The invention also comprises a method of ef- 



fecting outer lead bonding (OLB) of a plurality of 
semiconductor apparatuses mounted on a flexible 
printed circuit (FPC) tape characterised in that each 
semiconductor apparatus is fastened to the said 
5 FPC tape at limited regions only at or immediately 
prior to the time when OLB is effected. 

Each semiconductor apparatus is preferably 
fastened to the said FPC tape by fastening means 
which are severed immediately prior to the time 
10 when OLB is effected. 

Thus the fastening means may be severed by 
melting it. 

Preferably, prior to the said OLB, each semi- 
conductor apparatus has inner lead bonding (ILB) 

rs carried out thereon at a time when the semicon- 
ductor apparatus is securely fastened to the FPC 
tape and prior to the time when it is fastened 
thereto only at the said limited regions. 

The invention also comprises an apparatus for 

20 making the said tape assembly, the apparatus be- 
ing characterised by first securing means for secur- 
ing a plurality of semiconductor apparatus to a 
flexible printed circuit (FPC) tape; second securing 
means for securing each semiconductor apparatus 

25 to the FPC tape by means of adhesive flexible 
tape; and cutting means for cutting each semicon- 
ductor apparatus away from the FPC tape while 
leaving it fastened thereto at limited regions only 
by the adhesive flexible tape. 

30 Preferably, the apparatus has further cutting 

means for completely separating each semicon- 
ductor apparatus from the FPC tape by severing 
the iVihesive flexible tape which fastened i": thereto. 
There are preferably positio.-.ir.g mear.s for po- 

35 sitioning a semiconductor apparatus, which has 
been completely separated from the FPC tape, with 
respect to a terminal part of a substrate so that 
they mutually face one another, and electrical con- 
nection means for electrically connecting together 

40 terminal parts of the semiconductor apparatus and 
of the substrate. 

The invention is illustrated, merely by way of 
example, in the accompanying drawings, in which:- 
Figures 1 to Figure 4, (a) to (h), are plan views 

45 of parts of a tape assembly according to the 
present invention; 

Figi're 5 is a drawing illustrating the use of the 
tape assembly of the present invention; 
Figure 6(a) through are are sectional views 
so along C-C in Figure 5; 

Figure 7 is a view illustrating the use of the tape 
assembly of the present invention; 
Figure 8(a) and (b) are sectional views along D- 
D in Figure 7; 

Figures 9 to 11 illustrate a method of using the 
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mounted on a flexible printed circuit (FPC) tape (1 ) 
characterised in that each semiconductor apparatus 
(2) is fastened to the said FPC tape (1) at limited 
regions (2b,2c) only at or immediately prior to the 
time when OLB is effected. 

8. A method as claimed in claim 7 characterised in 
that each semiconductor apparatus (2) is fastened 
to the said FPC tape (1) by fastening means (3,6) 
which are severed immediately prior to the time 
when OLB is effected. 

9. A method as claimed in claim 8 in which the 
fastening means (3,6) is severed by melting it. 

10. A method as claimed in any of claims 7-9 
characterised in that, prior to the said OLB, each 
semiconductor apparatus (2) has inner lead bond- 
ing (ILB) carried out thereon at a time when the 
semiconductor apparatus (2) is securely fastened 
to the FPC tape (1 ) and prior to the time when it is 
fastened thereto only at the said limited regions 
(2b,2c). 

1 1 . An apparatus for making a tape assembly as 
claimed in claim 1 , characterised by first securing 
means (8) for securing a plurality of semiconductor 
apparatuses (2) to a flexible printed circuit (FPC) 
tape 1; second securing means (13,14) for securing 
each semiconductor apparatus (2) to the FPC tape 
(1) by means of adhesive flexible tape (3); and 
cutting means (1 5) for cutting each semiconductor 
apparatus (2) away from the FPC tape 1 while 
leaving it fastened thereto at limited regions (2b,2c) 
only by the adhesive flexible tape (3). 

12. An apparatus as claimed in claim 11 charac- 
terised by further cutting means (7) for completely 
separating each semiconductor apparatus (2) from 
the FPC tape (1) by severing the adhesive flexible 
tape (3) which fastened it thereto. 

13-. An apparatus is claim':-d in claim 12 charac- 
terised by positioning means (2-5) for positioning a 
semiconductor apparatus (2), which has been com- 
pletely separated from the FPC tape (1), with re- 
spect to a terminal part of a substrate (17) so that 
they mutually face one another, and electrical con- 
nection means (16) for electrically conencting to- 
gether terminal parts of the semiconductor appara- 
tus (2) and of the substrate (17). 

14. Tape carrier, within a tape carrier wherein semi- 
conductor apparatuses (2) are formed continuously 
on FPC tape (1), characterized in that the said 
semiconductor apparatuses (2) are separately 
formed as single-solid state units with parts held 
fastened to the said FPC tape (1 ). 

15. Tape carrier as claimed in claim 14 character- 
ized in that the parts of the said semiconductor 
apparatus (2) are held fastened to the said FPC 
tape (1) by attaching a flexible adhesive tape (3) 
continuously on the said FPC tape (1 ). 

16. Tape carrier mounting method characterized in 
that outer lead bonding is done continuously with 



the semiconductor apparatus (2) on the tape carrier 
being separately formed as a single solid-state unit 
so that a part is held fastened on the FPC tape (1 ). 
17. Tape carrier mounting apparatus characterized 
in that it furnishes at least: (a) means (13,14) of 
attaching flexible adhesive tape (3) onto the tape 
carrier (1); (b) means (15) of cutting external 
shapes of individual semiconductor apparatuses (2) 
away from the said flexible adhesive tape (3); (c) 
means of transporting the tape carrier (1) with the 
flexible adhesive tape (3) attached and with a part 
of the said semiconductor apparatus (2) held fas- 
tened on the FPC tape (1); (d) means (7) of cutting 
the said flexible adhesive tape (3) in order to sepa- 
rate the said semiconductor apparatuses (2) in- 
dividually from the !0 said FPC tape (1 );, (e) means 
(2-5) of arranging the terminal parts of the said 
semiconductor apparatuses (2) and the terminal 
parts of the substrates so they mutually face one 
another; and (f) means (16) of electrically connect- 
ing the terminal parts of the said semiconductor 
apparatuses and the terminal parts of the said 
substrate (17). 
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porarily held by an FT temporary press tool 13, 
after which it is pressed and adhered to tho FPC 
tape 1 by an hot pross adhesion device 14. Then, 
each semiconductor apparatus 2 on the FPC tape 
1 is cut by an external cut device 15 along the 
external cut lines 4, leaving part of each semicon- 
ductor apparatus 2 fastened to the FPC tape 1 by 
the adhesive FT 3. Consequently, each semicon- 
ductor apparatus 2 is held fastened in this state to 
tho FPC tape 1 only by the adhesive FT 3. In this 
example also, the supply and discharge of the FPC 
tape 1 and thus of the semiconductor apparatus 2, 
were both done in reel form. 

In this example, ACF was used as the adhesive 
FT 3 and the operating conditions of the hot press 
adhesion device 1 4 were a temperature of 1 20 ° C, 
a pressure of 10 kg/cm 2 , and a time of 3 seconds. 
Also, the pressing pressure exerted by the external 
cut device 1 5 was 4 kg/cm 2 . 

Figure 11 illustrates a method in which the 
adhesive FT3 is cut by the time that the semicon- 
ductor apparatus is connected to the terminal part 
of a liquid crystal display element 17, for example. 

In Figure 11, a plurality of semiconductor ap- 
paratuses 2-3, each of which has one part held 
fastened to FPC tape 1 by adhesive FT 3, after 
being transported to a prescribed position by the 
movement of FPC tape 1, has the adhesive FT 3 
cut by cutters 7, and is completely separated from 
the FPC tape 1 for the first time. Semiconductor 
apparatus 2-4, now constituted by a separated sin- 
gle solid-state element, is transported to the vicinity 
of the terminal part of liquid crystal display element 
17 by a transport means (not shown). Then it is 
positioned by a positioning means 2-5, that is, by 
optical recognition of the terminal part of the semi- 
conductor apparatus- '1-4 and the terminal part of 
the liquid crystal display element 1 7. Next, prelimi- 
nary press adhesion is effected by means of a 
press adhesion head 16, and the semiconductor 
apparatus 2-6 is attached to the terminal part of the 
liquid crystal display element 17. 

After this, when the OLB terminal part of the 
semiconductor 2-6 is adhered under pressure, the 
OLB is completed. In this example also, the supply 
and discharge of the FPC tape 1, and thus of the 
semiconductor apparatuses 2, to the apparatus 
shown in Figure 11 were both done in reel form. 

Further, the operating conditions of the press 
adhesion head 16 were room temperature, a pres- 
sure of 3 kg/cm 2 , and a time of 1 second. 

Figure 12 is a front view of an apparatus for 
carrying out the method illustrated in Figure 11. 
The FPC tape 1 , after the completion of the meth- 
od illustrated in Figure 10, is shown as having been 
wound on a reel 1 2. When the apparatus shown in 
Figure 12 is actuated, each semiconductor appara- 
tus 2 which is fastened to the FPC tape 1 by 



adhesive FT 3 has the latter cut at the region A so 
that It is separated from the FPC tape 1, and is 
mounted on the terminal part of the liquid crystal 
■ display element. The FPC tape 1 which has thus 
5 been separated from the semiconductor ap- 
paratuses 2 is cut at an FPC tape cutter 18 and is 
removed. 

As indicated above, it is possible to transport 
and continually process the semiconductor ap- 

10 paratuses 2 in the taped state in one pass, from 
the ILB process to the OLB process, and it is 
further possible to realize a single pass mounting 
line by connecting the apparatus of each process, 
complete from ILB to OLB. 

»5 As described above, it is thus possible to trans- 

port semiconductor apparatus very simply from 
inner lead bonding to outer lead bonding in a taped 
state so as to effect automation and thus produce 
inexpensive products. 

20 

Claims 

1. A tape assembly comprising a flexible printed 
25 circuit (FPC) tape (1) which carries a plurality of 
semiconductor apparatuses (2) characterised in 
that each semiconductor apparatus (2) is fastened 
to the said FPC tape (1) at limited regions (2b,2c) 
only. 

30 2. A tape assembly as claimed in claim 1 charac- 
terised in that each semiconductor apparatus (2) is 
fastened to the FPC tape (1) only by means of at 
least one adhesive flexible tape member (3) which 
is secured to the said FPC tape (1 ). 

35 3. A tape assembly as claimed in claim 1 charac- 
terised in that each semiconductor apparatus (2) is 
fastened 10 '.he FPC tape (1) r nly h/ mears o' tliin 
connector members (6). 

4. A tape assembly as claimed in any preceding 
40 claim characterised in that the FPC tape (1) is 

provided with holes (5) on at least one side of each 
semiconductor apparatus (2), each semiconductor 
apparatus (2) having been completely cut from the 
FPC tape (1) along at least one cut line (4) incor- 
45 porating a respective hole or holes (5), each semi- 
conductor apparatus (2) being fastened to the FPC 
tape (1) only by fastening means (3,6) which ex- 
tend across the respective hole or holes (5). 

5. A tape assembly as claimed in claim 4 charac- 
50 terised in that each semiconductor azpparatus (2) 

has at least one pair of holes (5) disposed on 
opposite sides thereof. 

6. A tape assembly as claimed in any preceding 
claim characterised in that each semiconductor ap- 

55 paratus (2) is constituted by a single solid state 
unit. 

7. A method of effecting outer lead bonding (OLB) 
of a plurality of semiconductor apparatuses (2) 
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show cases where the minute connectors 6 slant 
sideways in the slit holes 5. 

In the case of each of Examples 1 , 2, 3, 4, the 
sizes of the slil holes 5 were from 0.3 mm to about 
5.0 mm in width, and from 2.0 mm to about 10 mm 
in length. Moreover, the widths of the minute con- 
rectors 6 were from 0.1 mm to about 1.0 mm. 



EXAMPLE 5 

Figure 5 is a drawing illustrating one embodi- 
ment of a method according to the present inven- 
tion for using the said tape assembly. In Figure 5, 
one part of the semiconductor apparatus 2 is at- 
tached to the FPC tape 1 with adhesive FT 3, but 
another part thereof has already been cut out from 
the FPC tape 1 at the external cut line 4. 

Immediately before effecting the outer lead 
bonding of the semiconductor apparatus 2 to the 
terminal used for OLB on the OLB element, the 
semiconductor apparatus 2 can be separated from 
the FPC tape 1 by cutting the adhesive FT 3. The 
steps for carrying this out are shown in Figure 6(a) 
to (d), these views being along section C-C in 
Figure 5. 

In Figure 6(a), the adhesive FT 3 is attached to 
the FPC tape 1 . A cutter 7 is shown as standing by 
directly over the semiconductor apparatus 2 and a 
slit hole 5 of the FPC tape 1, in Figure 6(b), the 
cutter 7 is shown as having dropped down to a 
position where it may or may not contact the 
adhesive FT 3. In this state, heating of the cutter 7 
is effected by passing electric current through the 
cutter 7. In Figure 6(c) the heated cutter 7 is shown 
as having dropped further so that it cuts the adhe- 
sive FT 3 by -ie'tin- it. In Figure 6(o?. the cutter 7 
is shown as having dropped still further so that it 
cuts the adhesive FT 3 completely. In this manner, 
the semiconductor apparatus 2 is cut off from the 
FPC tape 1 by advancing from the state shown in 
Figure 6(a) to the state shown in (d). 

By using a method as described above, it is 
possible to transport the semiconductor ap- 
paratuses 2 in a taped state and in roll form until 
just before OLB. 

Further, in the present example, only about 0.1 
A of electric current was used when the cutter 7 
was a nichrome wire cutter, 1.0mm in diameter. 



EXAMPLE 6 

Figure 7 is a drawing illustrating another em- 
bodiment of a method according to the present 
invention for assembling a tape assembly. 

In Figure 7, the semiconductor apparatus 2 
shown is cut off from the FPC tape 1 at external 



cut lines 4, but remains connected to the FPC tape 
6 by minute connectors 6 which cross the slit holes 
5. 

The semiconductor apparatus 2 can be sepa- 

s rated from the FPC tape 1 by cutting the minute 
connectors 6 just before the semiconductor appara- 
tus 2 is provided with outer lead bonding at the 
OLB terminal of the OLB element. This is shown in 
detail in Figure 8(a) and (b) where Figure 8(a) is a 

10 sectional view along D-D of Figure 7. At Figure 8, 
(a) and (b), the cutter 7 is shown as standing by 
directly over a slit hole 5 of the semiconductor 
apparatus 2 and the FPC tape 1. In this example, 
the cutter 7 falls in the same manner as in Exam- 

15 plo 5, the minute connectors 6 are cut, and the 
semiconductor apparatus 2 is cut off from the FPC 
tape 1. By this method, the semiconductor ap- 
paratuses 2 can be transported in the taped state 
and in roll form until just before OLB. 

20 Further, a sharp cutter made of stainless steel 

was used as the cutter 7 in the present exafnple. 



EXAMPLE 7 

25 

Figure 9 illustrates a method of inner lead 
bonding (hereafter called ILB) which may be car- 
ried out prior to the OLB described above. 

In Figure 9, a wiring circuit part 2-1 of the 
so semiconductor apparatus 2 is placed on the FPC 
tape 1 , and the FPC tape 1 is wound on a reel 1 2- 

1. The FPC tape 1 is drawn from the reel 12-1 and, 
in the region (a), a semiconductor element 2-2 of 
the semiconductor apparatus 2 is attached under 

35 hot compression by a bonding tool 8 to the wiring 
circuit part 2-1 of the semiconductor apparatus 2 
or. the FFJ tape 1, a-vi is connecter, electri:al'y 
and mechanically by a gang bonding method. 
Then, in the region (b), the semiconductor appara- 

40 tus 2 on the FPC tape 1 is painted with adhesive 
11 ejected from a nozzle 9. Further, the painting of 
the adhesive 11 may be effected by a method 
such as printing. Next after hardening the adhesive 
11 by passing it through a thermostatic furnace 

45 (not shown), the semiconductor apparatus 2 on the 
FPC tape 1 is given, in the region (c), an electrical 
inspection by placing probes 10 of an inspection 
device 1 6 in contact with terminals of the semicon- 
ductor apparatus 2. After this, the FPC tape 1 is 

50 wound up again onto a reel 12-2. In this way, it is 
possible to process the semiconductor apparatuses 
2 continuously in one pass and in the taped state 
during an ILB process which precedes the OLB 
process described above. 

55 Figure 10 is a schematic drawing that shows 
the adhesive FT 3 attached to the FPC tape 1 up 
to the external cut of the semiconductor apparatus 

2. The adhesive FT 3 on the FPC tape 1 is tem- 
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tape assembly of the present invention; 
Figure 12 is a drawing o( an apparatus for 
making the tape assembly of the present inven- 
tion; and 

Figure 13 is a drawing showing a tape assembly 
known to the Applicants. 



EXAMPLE 1 

Figure 1 is a plan view of a tape assembly 
according to the present invention comprising a 
plurality of semiconductor apparatuses 2 which are 
carried by an FPC tape 1. each semiconductor 
apparatus 2 being constituted by a single solid 
state unit. An adhesive flexible tape (FT) 3 is at- 
tached continuously to the FPC tape 1 . The adhe- 
sive FT 3 is moreover attached to the OLB terminal 
2a of each semiconductor apparatus 2. Conse- 
quently, even when each semiconductor apparatus 
2 is completely cut from the FPC tape 1 at external 
cut lines 4, it is held fastened in the same position 
as before it was cut. Thus it is held in position on 
the FPC tape 1 at the external cut lines 4 by 
means of the adhesive FT 3. The adhesive FT 3 is 
able to maintain the semiconductor 2 attached to 
the FPC tape 1 in the manner described because it 
extends across slit holes 5 in the FPC tape 1 , each 
semiconductor apparatus 2 being completely cut 
from the FPC tape 1 along cut lines 4 which 
incorporate the respective holes 5. That is to say, 
the FPC tape 1 is pre-formed with a plurality of slit 
holes 5, each semiconductor apparatus 2 having a 
pair of slit holes which are respectively disposed 
on opposite sides thereof. The adhesive FT 3 
crosses the slit holes 5. The external cut lines 4 of 
e-.ch f.fmicondjctor apparatus 2 extend between 
the respective slit holes 5 of the semiconductor 
apparatus 2. 

The material of the FPC tape 1 comprises 
synthetic resin such as polyimide, polyester, glass 
epoxy and paper phenol. The width of the FPC 
tape 1 is from about 20 mm to about 100 mm; the 
thickness of the FPC tape 1 is from about 10 
microns to about 150 microns; and the length of 
the FPC tape 1 is from several metres to a hun- 
dred or several tens of metres. 

The adhesive FT 3 may comprise an an- 
isotropic conducting film (hereafter called ACF) ca- 
pable of electrically connecting the OLB terminals 
2a of the semiconductor apparatuses 2 with a ter- 
minal (not shown) for OLB of an OLB element (not 
shown) but anything that is flexible and has adhe- 
sive on it is suitable. Examples of suitable adhesive 
FT 3 are tapes made of resin such as polyimide 
and polyester, and cloth or glass fiber cloth. 

As will be seen from Figure 1, each of the 
semiconductor apparatuses 2 is fastened to the 



FPC tape 1 only at the parts 2b, 2c and thus only 
at limited regions thereof. 



5 EXAMPLE 2 

Figure 2 is a plan view showing another em- 
bodiment of a tape assembly according to the 
present invention. The embodiment of Example 2, 
10 as compared to that of Example 1 shown in Figure 
1, is characterized in that adhesive FT 3 is em- 
ployed at two spaced apart places. The remaining 
features of Example 2 are identical to those of 
Example 1. 



EXAMPLE 3 

Rgure 3 is a plan view showing another em- 
20 bodiment of a tape assembly according to the 
present invention. The embodiment of Figure 3, as 
compared to Example 1 and to Example 2, is 
characterized in that each slit hole 5 has a minute 
or other thin connector 6 across it in order to 
25 maintain each semiconductor apparatus 2 attached 
to the FPC tape 1, even after the semiconductor 
apparatus 2 has been cut from the FPC tape 1 at 
the external cut lines 4, and without using adhesive 
FT 3. 

30 By not cutting the minute connectors 6 which 
extend across the slit holes 5 when cutting the 
semiconductor apparatuses 2 from the FPC tape 1 
at the external cut lines 4, the same effect is 
obtained as With the adhesive FT 3 of Example 1 

35 and Example 2. Moreover, the minute connectors 6 
can be provided at any position on the outer pe- 
ripi'ie.iy of the s jmicowJuctor fippiratuse'; 2 



40 EXAMPLE 4 

Figures 4(a) through (h) are plan views showing 
various embodiments of parts of tape assemblies 
according to the present invention, the various plan 
45 views relating to the area shown at A in Figure 3 
and showing various shapes which may be adopt- 
ed for the slit holes 5 and various dispositions 
which may be employed for the minute connectors 
6. 

so Figure 4,(a) to (d) show cases where the slit 
hole 5 is oval, and (e) to (h) show cases where the 
slit hole 5 is rectangular. Also, Figure 4, (a) and (e), 
show cases where the minute connectors 6 are 
provided singly in the central part of the slit hole 5; 

55 (b) and (f) show cases where the minute connec- 
tors 6 are provided in duplicate; Figure 4, (c) and 
(g), show cases where the minute connectors 6 are 
provided in triplicate; and Figure 4, (d) and (h) 
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